[Abstract] The rate of oxygen consumption is a vital marker indicating cellular function during lifetime under normal or metabolically challenged conditions. It is used broadly to study mitochondrial function (Artal-Sanz and Tavernarakis, 2009; Palikaras et al., 2015; Ryu et al., 2016) or investigate factors mediating the switch from oxidative phosphorylation to aerobic glycolysis (Chen et al., 2015; Vander Heiden et al., 2009) . In this protocol, we describe a method for the determination of oxygen consumption rates in the nematode Caenorhabditis elegans.
Procedure
A. Growth and synchronization of nematode population 1. Use a dissecting stereomicroscope to select L4 larvae of each strain. Place 4-6 L4 larvae on a freshly Escherichia coli (OP50) seeded NGM plate ( Figures 1A-1C ). Use at least three plates for each nematode strain. Nematodes leave tracks on the plate surface indicating their movements on the bacterial lawn.
Scale bar = 1 mm. C. During development worms increase in size throughout four larval stages (L1, L2, L3 and L4). L4 hermaphrodite nematodes can be distinguished by the developing vulva (red arrowhead), which is a clear half circle in the center of the ventral side. Scale bar = 0.5 mm.
2. Incubate the worms at the standard temperature of 20 °C.
3. Four days later the plates contain mixed nematode population ( Figure 1B ). www.bio-protocol.org/e2049 . If the large O-ring is not placed, when the disc is installed in the electrode chamber, the measurements will be affected by ambient air due to impaired sealing (see Note 1; Video 1).
6. Once the electrode disc has been successfully prepared, check the response of the disc prior to any experiment. Connect the electrode disc to the control unit.
7. Open the software and start recording. A few minutes later the signal will be stabilized and would be around 2,000 mV in air.
8. Test the electrode disc by breathing on the electrode. A steep drop of the signal should be observed due to decreased oxygen levels. Then, the signal should be returned to the original levels as the ambient oxygen equilibrates around the electrode disc.
9. If the signal does not respond, it may be caused by an inadequate electrode preparation. Then, disassemble the electrode disc, clean the electrode and repeat the procedure described above (steps B1-B8).
www.bio-protocol.org/e2049 2. Place and connect the electrode chamber on to the rear of the control unit (Figure 2A ).
3. Place 2 ml sterilized distilled water into the reaction vessel of the chamber.
4. Water should be equilibrated to the assay temperature before calibration process. Set up the water bath at desired temperature and connect it with the electrode chamber to maintain stable temperature during experiments (see Note 2).
5. Open Oxygraph Plus software and set up the appropriate temperature and atmospheric pressure.
6. Turn on stirrer to provide smooth stirring of the sample avoiding bubbles generation, which could cause noisy signals.
7. Wait until a plateau of the signal has been reached.
8. Establish zero oxygen conditions. Bubble nitrogen gas into the reaction vessel of the chamber to get rid all the oxygen out of the sample. Wait until the signal has reached a plateau.
9. Add 1 ml M9 buffer into the reaction vessel of the chamber and wait until system equilibration.
D. Assess oxygen consumption rate of the samples 5. During sonication, samples should be kept cold to avoid protein degradation. Incubate samples constantly on ice during sonication.
6. The electrode disc should never be left to dry out with KCl in place. Crystallization of KCl remnants could oxidized and destroy the electrode. Maintaining the disc to a high standard is extremely important.
7. Do not wet the electrical connector of the disc during maintenance process. 
